The most established route to create a laser based neutron source is by employing laser accelerated low atomic number ions in fusion reactions. In addition to benefiting from the high reaction cross-sections at moderate energy of projectile ions, affordable using the currently available lasers, anisotropy in the neutron emission is another facet of beam-fusion reactions. Using a simple numerical model based on neutron generation in a pitcher-catcher scenario, anisotropy in neutron emission was studied for the deuterium-deuterium fusion reaction. Simulation results are in good agreement with the narrow-divergence (∼ 70
beam of ions impinging a catcher at normal incidence.
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The main interaction that is taken into account in our 
where E is the ion energy, (θ, ϕ) are the angles defining 
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The catcher in the model was designed as a two di- given pixel of the detector (F n,(
is calculated as the sum of the fluxes reaching that pixel, 141 generated at each point on the catcher. This can be ex-142 pressed mathematically as
where, θ = tan pitcher-catcher scheme (see [6] and references therein).
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Therefore, we used a typical TNSA-type deuteron beam
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(divergent beam of exponential spectrum) in our code in 157 order to study the effect of ion beam temperature and di-158 vergence on neutron beam divergence.
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In order to study the beamed neutron emission ob- 
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The angularly resolved deuteron spectra shown in cussed in Ref. [6] , due to the higher flux and higher en-212 ergy protons produced from the pitcher target (as can be 213 seen in Fig. 2(a) 
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In order to study the effect of the projectile ion beam parameters on the neutron beam divergence, we carried out a set of simulations by varying the input spectrum of the ions, as expected to be produced by TNSA mechanism at different laser intensities. The ion temperature and the cut-off ion energy in the TNSA mechanism scale with the temperature of the hot electrons produced by the interaction, which broadly scales as I L λ 2 [8, 19, 20, 21] , where I L and λ stand, respectively, for the intensity and the wavelength of the incident laser. The divergence of the ions produced by the TNSA mechanism also varies within the beam depending on its energy [22] -ions with higher energy are emitted with a lower divergence. Assuming a flat-top flux profile within the ion beam divergence, and the following divergence profile as a function of ion energy (as reported for ∼ps lasers in Ref.
[22]),
we modelled an input TNSA beam profile for our simulations as a function of laser intensity, as given by
A set of simulations were carried out by varying the ion 
